Serotonin modulation of low-affinity ouabain binding in rat brain determined by quantitative autoradiography.
Previous results showed that Na+/K+-ATPase may have a functional relationship with the neurotransmitter serotonin which activates the glial sodium pump in the rat brain. Both the reaction rate (V) of Na+/K+-ATPase activity and [3H]ouabain binding were significantly increased in the presence of serotonin. It is not known, however, which alpha isoform is involved in the Na+/K+-ATPase response to serotonin and its regional distribution. Quantitative autoradiography of [3H]ouabain binding to rat brain slices was employed at different [3H]ouabain concentrations in order to gain information on both the distribution and the possible isoform involved. The results showed that 1500 nM [3H]ouabain binding was sensitive to serotonin 10(-3) M and significantly increased in the following brain regions: frontal cortex, areas CA1, CA2, and CA3 of the hippocampus, presubiculum, zona incerta, caudate putamen and the amygdaloid area, confirming and extending previous results. An effect of serotonin on brain but not kidney tissue at high, 1500 nM, and the lack of effect at low, 50 nM [3H]ouabain concentrations, strongly suggests the participation of the alpha2 isoform in the response of the pump to the neurotransmitter. Glial cells showed stimulation of ouabain binding by serotonin at ouabain concentrations above 350 nM. The present results open interesting questions related to the brain regions involved and the K+ handling by the glial alpha2 isoform of the pump.